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(54) BETA-TYPE OXYNICKEL HYDROXIDE AND ITS MANUFACTURING 
METHOD, POSITIVE ELECTRODE ACTIVE SUBSTANCE, AS WELL AS NICKEL- 
ZINC BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nickel- 
zinc battery which can prevent a capacity 
deterioration by a charge-discharge cycle. 
SOLUTION: The nickel-zinc battery has an 
inside-out structure. It has a positive electrode 
part 3 in an outer peripheral part wherein mixed 
powder at least containing a-type oxynickel 
hydroxide and graphite powder, which are 
positive electrode active substances, is 
pelletized and molded into a hollow cylindrical 
state. Further, a gelatinous negative electrode 
mixture 5 is arranged at the central part, at least 
containing zinc which is a negative electrode 
active substance, an electrolytic solution, and a 
gellating agent in order to homogeneously 
disperse zinc and the electrolytic solution. 
Further, a separator 4 is arranged between the positive electrode part 3 and the 
negative electrode mixture 5. As for the a-type oxynickel hydroxide, the shape of 
the particle is nearly spherical. The a-type oxynickel hydroxide preferably contains 
0.01 to 30 wt.% of zinc, further preferably contains 0.01 to 10 wt.% of zinc, and 
furthermore preferably contains 0.01 to 5 wt.% of zinc. Further, the a-type 
oxynickel hydroxide preferably contains 0.05 to 30 wt.% of cobalt. 
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[*m»*ro&B] 

[St** 2] S***if5tero^-*S>:*-=*-->*8Hb:= 

l~3 0Rt%^tt5 o 

[ft** 3] M^iefcro^-^a***'*!*^ 

i~i oKa%^*-rs„ 

[ft** 4] «#gilKtt©^-*ffl;**^*iMfc= 

(-O -<-^M^-#->*^-fk='y^/Hi, ffilSSrO. 0 
l~5SS%^*-t-5o 

[ft** 5] a^hSr^i-i^-^S**^*^ 
<b~ y ^„ 
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y*vW4, WT»riSr«tt5. 

l~2 0Sl%^tt5. 

(n) ^-^ffl^-*S/*»^t=s/^H4, n^/Uhfc 
0. 0 1~2 0fi%ttt? l „ 

[if** 9] I***7f2tt^-^;a-*->*gHb- 

(f) '<—9W**^-fo.mt=-v'rM*. ffi&SrO. 0 
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W) -«-?a^-*->7k^{b=->^/Hi, tt?ofl£Rtf 

[SIM14] t»#*l1E*ro^-*S**SoiclMfc 

'<-^S**->*iff<b=-s'^/Hl. *t^fl5Jgtt*s 

(a) ^— *S**v7k»8{b=s'-{'vW4. ^3/^S* s 
1. 8~2. 7 (g/cm 3 ) / /^V^?BS* S 

/0 1. 4-2. 2 (g/cm 3 ) -Cfc^o 

[1***15] M#*51E*<^— ^ffi^S'zklMb 

(a) -c— *^a-3r->zkgg{b=S''>-/Wi, 9 
1. 8-2. 7 (g/cm 3 ) -Cfct), ^/W^^fl^S 
1. 4-2. 2 (g/cm 3 ) T'fe5„ 

[ftMl6] W*5I7E«W<— ^S^-#'>*BMb 
= s"7-/H4, KXT<ozk&¥fmkirZ>. 
20 (W) s<—9M**cis7l<.mk-vfrW£. ^(Dtefttt 

(n) #M**cis*.mk~'yirMi. 9 vf&Wfi 
1. 8-2. 7 (g/cm 3 ) T*fc>3. -^A-^*;^ 
1. 4-2. 2 (g/cm 3 ) T*fo-5 0 

zK®tfb= -y^/w-^-g-fiSci- 53? l ©IE 

*y»ffi«fc»<bs*. ^—9m^-^->^.mt~^9-^ . 
^Mt5i2©m 
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0. 0 5~3 0fi%Mt5„ 
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©*M»&*r-rs. 
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1-1 o«fi%-^*-rs„ 

0. 0 1~2 0ft%ttt5. 

3 3 ] If jRJg 3 0 E«rojE«e*«l*. 
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(4) '<-*W.**i'imfc-yv-M-i., ffiftSrO. 0 

(a) '<-^SJd"*->*^k=S'^/Wi, 

0. 0 l-2 0ft%4tt5. 

[If #31 3 4 ] flt$« 2 4 iEtroiESfttlili, 

(4) ^-*§S**$'*lMfc;=5>*vw4, tttf-o&Ktf 

[|f*3!3 5] lf*^2 8|S«ro]Effie^lS»i, 
[If*^3 6] »*5I3 0lE*<OjE«HS»Jttt. «T 

[lf*3S3 7] M$9 2 4sE«cCDiE®ffiifelK«, J£1T 
cor t^#mti-5 0 

(a) ^—9m***si*&\\L-y'rM-i., 9 

1. 8~2. 7 (g/cm 3 ) -Cfc<9, ^^ASA** 
1. 4~2. 2 (g/cm 3 ) X'foZ, 0 

3 8 ] 2 8 IE*WjE*S*Ktt, «T 

<oz k&!&mk-fZ> 0 

(4) *<-9m**i'*.mk-v'rM*. n.+ntevufi 
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1 . 4~2. 2 (g/cm 3 ) T-fc5 0 

[W**4 o ] :Effi»<fc«-efc5'<— *s*-*->jic!& 

{[— y ^ t £ < k h^ts ta-&»* Sr f 

ffiSr^eBlcEL. jEmk&mv>Wtts<u-9 

[If *II 4 1 ] §f 3fcJS 4 0 IE*<0- ;/ -y/uffis&maji 
14. !£AT<O<Wm*1ftZ 0 
50 (4) -<-9m^^-^mt-y J rM-t, ffil&SrO. 0 
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l-3 0Sf%^tf5 e 

(4. aTOftf?r|-t5o 
(>f) ^-*ffl**S/*IMfc=y^H:, ffift&O. 0 
1-1 0ff%ttt5 B 

4 3 ] Sf 4 0 1 I5«^^ * 

i-5K*%**-*-6. 

fb=y^r/ui:«l«»5lci:*r^4< t fc*tr«-S**«r* 
ft-fo^ ffif & t «fc Eft t ®#P*£ tc#ffc 

v^T. WTO r i 1 1 5 ^ y ❖■^Sf&m 

[M*«4 5] If ^4 4fE«0>~y*A*ft«?l!l 

0. 0 5-3 0fi%§tt^o 
ft=y4r/i/i:*IB»*i:fc^/j:< i: + 

K-e*> 5 si& t mmmte ± t«Eft * k*hr 

Stt»<t«)oy;WtSJi:S:'>4< 2: b^trysuRft 
It. 4 >"V4 KT* h*it"e*>5=y4r/^ffi»«»^*3 

[ISjJc^ 4 7 ] 4 6 lEftCD- y ^V^iEftWfi 

0. 0 1-2 0li%^t«o 

4 8 ] gft*« 4 6 lEtt<7>~ y $r/l«ft«tt 

14, £XT<Dzt*%fmt'tz>o 

(4) ^<-^ffl**'>*IMk=y^tt, StttrO. 0 
1-1 0Ri%*tt5. 

(o) ^ffl**S^*»{t=2x^H4, =i/^uhSr 
0. 0 1-2 0fi%^ttS 0 
[»*:«4 9] t»3fc*4 6EtO=y^3Eftt}|li 

(>f) ^<-*SB**'>*BWk= y*vW*, EftSrO. 0 

(o) ^S^i^BSffc-^^WS, 
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im&m 5 o ] if 4 o legco- > 

[M#jS5 l] §S3fc3S4 4E«a>=y<r^se«» 

/0 [MfsRJS 5 2 ] if 4 6 lE*c<7)- > 4r/^ffi»«» 
(4. KToriSr»»it5. 
(>f) ^aJ^-^i/^DMb^y-Jr^fi, tt^eojBtt^s 

[»*S5 3] »3fcJg4 0 ^4r^ffi»«» 
f4, «T<&w2:fc#*2:-rs 0 

(n) ^-^s^-#v-7kife{b=y^w4, 9v?&&Ufi 

1. 8 — 2. 7 (g/cm 3 ) ✓VW^ttft^S 
20 1.4-2. 2 (g/cm 3 ) "CfcSo 

[»*«5 4] »*«4 4|E««)=s^jr^ffi»«ft 
f4. WT<0-2:*4*m2:rSo 

(n) -<-^^^-^rv-7K^b^^^/^4, 9 v^&Wfr 
1. 8 — 2. 7 (g/cm 3 ) "CfctK '^l^ttiEj&S 
1. 4-2. 2 (g/cm 3 ) -Cfc^o 
[»*«5 5] »jfc*4 6|E*0>=**vl«ft«||l 
(4, HTorimitS. 
30 (4) ^—9m**tsjttGkik~y'r;\'\^ ffii+cDKmfr 

(o) ^^^^^-^v/*^b^^^/K4. 9y?m&tf 
1. 8 — 2. 7 (g/cm 3 ) T*fo»9. s</U9&Bt& 
1. 4-2. 2 (g/cm 3 ) TfcSo 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] E«fSftWC=5y4r^*fflV^fcfi» 
50 i: LT=5/^7K*«ffi, ^^WK^AfWfc 
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St" 5 & fc 9 , L fc b# ^ v ft 1" C K ft{£J8 ~c 
[0004] — *\ &®^«o&g<oft^tt?fei LTJE 

[0 0 0 5] 

%Wtfr<< **5fcfls £ B& Cf**# ft S JxT l ^ 

[0 0 0 6] r^J:5ft«MKte*TftS*L 

[0 0 0 7] 

E»*r*#-#-«. ±3£<7)-<-*l*;t 
^v'^fb-ry^/WS, E#B*rO. 0 1~3 0fi%t 

y4r/W4, ffi»*0. 0 1-10«i%^tt5:t^ 

ft, SttfirO. 0 1-5Si%^t§:^^^CI 

[0 0 0 8] **Wo^<— *SJ**i/*IMb=r/4r/V' 

-ry^ft, ^^h^O. 0 5-3 0fi%$tt5 

[0 0 0 9] #38 Wax— fiM7t*isfrWt{k=-vlr/i> 
ft, ffi«&*5±V=i^/i'hSr**-t-So ±iti^-<-^^^ 
*isfo8tit~ytrMX. ElBSrO. 0 1~2 0fi%$ 
tU *»o = h«:0. 0 1~2 0fi%^tt5: 
*fc. ffi»*0. 0 1-10fl%^f 
U ^on/^hS:0. 0l-2 0tl%$tt5ri 
^SblwH4Uv^ 0 Xfl&frO. 0l-5Si%^ 

tl, t^o^^u h£o. oi-2 0fl%^tt^: 

[0 0 10] ±JfiO^<— ^ffl**->*ifc{b-y-Jr^H4, 
*S!^'>*»fb=2y^Hi, * l. 8- 

2. 7 (g/cm 3 ) -Cfct), 4 — 
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2. 2 (g/cm 3 ) t^I ir*sa*LV\ 
[00 11] tSWO^-^St^^itft^ s/ ir/KD 

Kit^ftft. KT^lS^^tf 0 (>f) ffi»**fcft3 

JP^T, fcft^A' h £*»Hb- y >Tfr 

Sr^tSSlOXSc (n) ±!B*IMb=y^*r* 
»:ffi**ikS6:S:*tfr/w^y»ffiit 1 -c^bS^ * 

[0 0 12] ±3£<a*»fb=y^W*, «fc^^?gtfcdSB& 
{b~ y *vWi, tt^oJEfttdStt^tt-CfcS r <h tfa* L 

0. 0 1-30 »i%$tt 5 r i: ^S* LV > 0 

^S!*^r^*»<b=.2y^/W*, ffii&SrO. Ol-i 

0**%**i-ari:*s*6lca*LV\ 
ffl**^7k»{b— y^/W*, El&SrO. 0l~5li% 
*#i-*wtdSS6>^a4bt\ ±iliO-<— 
*BMb=S"S r /W4, ="Wh£r0. 0 5-3 0fi%^ 

20 [0 0 13] *5IW^iE«iS»Rft, ^-^^v-* 
ttf b~ y <b ft *9 , 2 m** i/Tkmt^ y >rfr 
ttffi»Sr**-fS. ±3*<0^<— *S**v*iMb=y-4r 
/vft, E«S:0. 0 l-3 0li%Mt5ri^If 
Ll\ Sfc, ^-^S^-^v-xKitfb^y^/uft, Stt* 
o. 01-10 Rt%^tt 5 c t $ & ic2i t v ^ 
4fc* *ffl**i/*BMb=y^tt, SftfirO. 0 
l - 5 r £ * § 6 ^a* L I \ 

[0 0 14] **W<o:E«S4Mttt, -<-^S^-^i/7k 
»^b- y trsi'fr h ft ^ , ^ S^-^r v*»{b=- ^ ^ A" 

5/^/L-ft, ^s^h&O. 0 5-3 0fi%Mt5: 
4r*«a*LV\ 

[0 0 15] *3B?g<DjEffiS*Kft, s<-?m**ci/7k 
mik~ y tr^fr bte*). ^ S!**i/*H{b= y 
ft, Ift*5±tf3^hSrt*t4o ±iE^-<-^^^ 
^*>*IMb=3/^/Wi, ffi»S:0. 0 1- 2 0fi%§ 
^TL, d*o=i^UhSr0. 0 1- 2 0fi%ttt5r 
fc*sa*Ll\ Sfc, ffi«&Sr0. 0 1- l0fl%^t 
t x ^on/^h^O. 0 1- 2 0fi%ttt5:<h 
^0 dSS&^a*Lv^. ^/c, ffi^SrO. 0l-5Sf%§ 
^^on/^/l^h^O. 0 1 — 2 0K]l%^^pr£C 

fc*s*fe^a*uv\ 

[0 0 16] ±3zt(0^<— ?ffl**^*»fb-S/*-^tt, 

^M^^r^TK^b-^^/^ft, ^S/>^**ASl. 8- 
2. 7 (g/cm 3 ) T'fe«9, '<sl>?&&t& 1 . 4 — 
2. 2 (g/cm 3 ) tfc§:i:^i|tl\ 
[0 0 17] &¥£W<D=ytr;i'W$8W.i&tes lEW&mW 
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aeoBm-lr'^-^SrELfc, >f ^iNf KT * hWiTC 
— v trMt, ffi^S: 0 . 0 1-30 SCfi%*a *ri"5 r t 

[0 0 18] **W^^^4r/UK«m»tt, jE«S»R 
T*fo 5^- ? SW-^TkiMb- s> ^ ^ t £'> 

Mfc^ja»lJi, ^ Sffift S T fc S i$S 1 1 J: t; 
ffi(&PtfKi?/<W-*£ELfc, >f >-^-T KT 9 h«ag-C 
!Mb= s> *vWi, 0 5-3 0fi%tt 

[0 0 19] *mW<D~ y tr/UW&mm*. aEttSfcit 

-e*> e * y <^ t £'> 

MIS tt#% ft £ & < fc *6 VMtM k 

iOBi:t/^-?S:ELfc, -f >-1M KT* M*£-c 

^S!^^rv^7K»{t— y^r/Wi, ffi|&S:0. 01-20S 
&%^U ^o^/^h^O. 0 1- 2 0fl%^f 
1-5rfcas»*LV\ EttSrO. Ol-iofl 

%-&#U ^o^/^h^o. 0 1-2 0St%Mt 
5rt^^t>|:IiU\ &iS£0. 0i~5f 

f%^tl, ^03/^hSrO. 0l-2 0fi%$t 

[0 0 2 0] i3a?co^<— ?M**i/7k&1t—iyfrMZ* 

2. 7 (g/cm 3 ) -C£>»9, 4~ 
2. 2 (g/cm 3 ) X*&>Z>ZktfM&L\<\ 
[0 0 2 1] **^<D^—^M^^->*»{b— 5/^*3 
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Sr^tpT/w^y^^T^fkS^ -^—^S^^TkK 
fe S t J: t «r*9— U:#ft £ * 

-O'lM kt * hm^xh^^y^r^wi^mmz^^ 

[0 0 2 2] ^WO-c— ?m**i/7kmt~V 

/i-*, ftffi^SsffiSr'&tfT/i-^yiiitB^-eRfbS^ 

^ Si^-*'>*K{b= ^ y/^Sr-frriii- 5^2 coxa. 

mffiffii \<zftWc£-&xte<tiisb<D ¥MYM t ft 
< t t*tf^*A«S:*^»^EL. jEmt^m<D?$ 
tcir^u~^S:EL^, >-^>f KT H«JfC*>S = 

^0 [0 0 2 3] 

[0 0 2 4] Sf, *«W©-y<r/US»tftOi«|: 

>\> (^-NiooH) *TEmmws>h-tz>jEmb, 

50 [0 0 2 5] ftMCIl r(D=s/4r/UffifB«ftitt % 
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m^2t, JE^USt. ±s<l—? 4 k, &m&M5 

mnuw6k, vyi/^-ih. skm^ms 

[0 0 2 6] j£«ffl 3 12. *£Rf«tK£r 1X^5 9 . 
**KrtffiR««K*»Lfc3Ei^l/y h 3 a, 3 b, 

So 

[0027] 5 nm&#Kb ftsttKSft 

*0 5*ry>M*fc Ltettffie t ic^ffe: £ it 
Tio< tz£><D y / Wb&l 

[0 0 2 8] -t IT, IE«fflS3^ A*fr*J 5 
ttfcir/N°u— ^ 4 i:^rtSFP(-JR*flSix^:«?lfeffi 2 coffin 

HtV^c m BUM 6 K^^x^ry ft*). MtC 

it P AW 6 p J: 5 \c y y > ^ - 7 * A«*g?& 8 £ 

[0 0 2 9] HI-, ±Bl?y^-7is*5ttlt61xfc 
8 tC^Jg £ Jh,fc*T<£<7>*« t° > 9 ds*t P ffitt 6 CO * 

[0 0 3 0] O^'lC, jE«gWRT?fc5-<— 

^-^a^^*ifc^y^/Hc:ov^TIJiW"t-5o 1^2 
)V (B) Sr*i"l2IT*fc5o 

[0031] Bi2 0A*3«tVB^*3t^r, -en 

[0 0 3 2] IU2 A*»fe;fc>j&>5 J; 51-, ^-^t^r'> 
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0. 0 5-3 OOTt%<0|5HKfc5 - t*5H*Uv\ ^ 

/uh U (ft%) = {3^ 

So 

[0 0 3 9] *%B^O^<— ?M**i<'7kmik~y 

^-^VTKKfb— y^r/W*. ffi$SSr0. 0 1 — 2 0®fi% 
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05, 0. 1, 0. 5, 1, 5, 10, 20, 30 ft 

%tt&&ti^—fm**ism<k~y*/i'&m\,^xmi& 
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hSr 0. 01, 0. 05, 0. 1, 0. 5, 

i, 5, io, 2ofi%*tst^-^a^i/K 
[lasffy 51-58] lEm&yoMizwm* 1 fc*%&t>* 
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£0. 0 1-10fS%$tUo3/<;VF^0. 0 1 
-2 0«*%*#-t-5«*tti-^<r3WII«|6 7cofB6 4 

ffiiS^tt^llia, ^o±^K85rO. 0 1-2 
0fi%ttl^oa/^ hSrO. 0l~20ff%^ 

**i^*IMb=2y^ttffi»S:0. oi-i 0ft%$ 
Ift^oa^hSrO. 0 1- 2 0«i%^tt5:i 

[0 0 9 7] ofCIt, «l 2 £tf[U4 £Jt,T^5 0 

o . oi 2 * j\» b ^s^m^ft 

^74t*fcD, fi6*0iJCO^SSfl:(D9 4%<£>fit£^LT 

It* ffi»*:0. 0 1-5Rl%t#U^3/^hSr 
o . oi~20 RJM6**i-*»^tt^^T*lfc« 5 9 

£0. 0 1 — 2 0fi%§tl^O3/<;u h£rO. 01 
-2 0fl%^tt5^^^ 

-5ft%ttL^03/^ h£0. 0 1- 2 011% 

ri*Sb KM* lv\ 
[0 0 9 8] J£JLhcor 4:d»e>, *HJfifiW(^J:n«. 

l-30M%*tt5rtia9, S6Ca*L<B 
ffi»S:0. 0i-i0f«%*tt5rti:j:^ £ e> 
ma*L<ttE»*r0. 0l-5ft%ft«-tC 

L<tt="'</H*«:0. 0 5-3 0fi%Mt^:^: 

[0 0 9 9] Sfc, ffi»*5±l/3^/Wh*rWI«F(^*-*- 
SriKJ:!), i-^fc^-^S^v-TKKfb^s/^ 
fl*L<ttE»fc0. 0l-2 0St%tfl^o 
3/^hSr0. 0i-20li%^t5:«!::^:J; 
9, Sfe^a*L<«iffi«&S:0. Ol-lOfW^t 
L^O3/^h?r0. 0 1- 2 0fi%^t5r<l:(: 
±9, S6>lcH*L<ttEtt«:0. 0 1- 5fi%tt 
1^03/^ hSrO. 0 l-20fi%^tt5:^l: 
«fc9, **m*>f ^/Hw*5ft5*»*fb*r*«^rft±-t- 50 
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[0100] 

^tt5o Mi&Sr^i-s^-^ai^^v^ifcfb^j/^ 

ffi£*D;iT, SftSr*Wi-57K»<b=^^Sr*fi!ci-S 

tpr/u* yifttt^-eiMbS*, ^— ^^v-zkgtfb^ 
*iWb=y^*»6*sjE*e«Mri-j3v^'c, -<-^s 

Stt t *»«*3 i ffitt i K&tt £ *T *5 

< fcftoy/uft;* 4: < 4: t^^/^AffiSr^^ 

[0101] a^uhSrg-Wi-*'*— *ffl**i/*»<b 
^-^S^^*»{b=y^o«it*ifei:i-5wi^ 

^/^tai^ia ±E*IMb=y4r/i'*. 

(i. ^-^S^^^*i»<b=^^^^*-5EffiJS4&« 

?ffl**v*K{b^y^ut»»»*tSr^<i:< £ 

2^^^/i-gJwi^cD^m^a:coig;T^rnffli-5 0 s 
lex*) mm£it&'p 4<t5:«h^t^5 0 
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/i- (B) Sr^i"ia"Cfc5o 

[03] ^s*0'Jomfe^J:u ; #*^J^m?l!l^-ov^r, 



32 



m 5 ] ^*^j^®?feio xitnM&i i-is (otsco 

[H 6 ] «*«©«»*3 J:t5*llli« 1-18 coffifefco 

[«F**>IMI] 

1 ... -=.y4r/uffifB«ft, 2 3----jE« 
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[0 6 1 
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